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#SI 2003-404472 ^- -J : 1/E 

immM 1 1 

£XT<D (a) XI* (b) t/TtfMSSo 

( a ) MB^ii#-^ i £fB«o 7?; s^se^ij m a R ; 

( b ) @b^j#-^ i static <o 7 x ; Wlwj?\\ iz&^x lfrb mm ©7?/ m^x^ w^, n 

J^TO (a) Xf± (b) C^tfjfeiei^n-Kt^DNAo 

(a) i2^ij#^-i &ciBft<7>7 5 ym%m*mir&m&m 

( b ) mm^- 1 kib*<& 7?; mse^ij v>t i e> smh 07?; sm> & 

[at&g 3 ] 

&T£0 (a) Xt± (b) C^tDNAo 
( a ) SB^iJ*^- 2 fcflBlfttf>:£2feIB?lJ «r^ft JDNA 

(b) Wffl&^2\z&m<D&&wffli'i3^T, ifrt>&m<QiM.&e>X9z, tftl(//3W 

tt^DNAo 
[If ^Jl 4 ] 

Hf^Jl2X5i 3 i:|B«©DNA^tt^ia*ix.^^^-o 
[MM 5 ] 

6 ] 

lt*3® 1 t'IB«c7)^^eKh^O®e®i:^«b^^M^^a«o 

7 ] 

[Ifif^S 8 ] 

o 

itM 6 frh 8 <omti>ip' 1 ij^fBm^M^6R£*ffii&ft^m£« £ t *w$kt-$-h 

> Ml*J K £ »t * S S K <W£ £ f±S&S? * ^tfi" * # fe, 
[If M 1 0 ] 

* Rt&9 5 ^BB«O^Kte^#. X^ltM 6 h 8 (O-flfftL** 1 JpjCfBmoM 
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[0 0 0 1 ] 

& & jfeg fi M * Of IJ ffi M * o 

[ 0 0 0 2 ] 

^ 9 Y(D^? • h V 7 (Aequorea victoria) SfcfeaftfeSa Jt ( 

GFP) W\ &W#fc*sv>T#<OJl&£;£-*-So *S> 9^^A^*SSE»|jH&a*J:af 
^SaMsemi-rational)S£»MSf#&&fcXo*v*T, fefcMlS-g-rt: U , iff *) tztz^m 
14&3fc#Lfc!K <9 , ^ ^ VMi p Hl^tt L t v> o fcS^ ^ G F P 

[0 0 0 3 ] 

J: < jftJ3£tL& GF P^#<75— ot LTgfefMfiS (YFP) ^mfhfih 
o YFPfi, (Aequorea) G F P^^O^tr & ^S^ftO^^-To ^cS^co 

YFP© e ^fi-P^eO, 000-100, OOOM^cni^iS J: tK). 6~0. 8Tr& *) (Tsien, 

R. Y. (1998). Ann. Rev. Biochem. 67, 509-544) , £ ft h Oft f± % — agftjfc^jfcffl ( 

[0 0 0 4] 

£fc, G F P mm^Oitilom t L-C, y7>fefMfiI (CFP) j6«* 9 , ECFP 
(enhanced cyan fluorescent protein) :# ? £n ?j ittv^ 0 J/:, ^Vf >f (Di scorn 
asp.) ^^ligfefMai (RFP) £«£tLTj3l9, DasRed^D <b ittv^ 0 £ 

(O m M I i ifS Id j£ & o T V 0 
[0 0 0 5] 

5fc£#f&IK#S>{;^ ^tt*7-fy (Fungia spJ^cDNAy^f^'J-*^ K&IO 

^tsLT^n-^>n^-U:^U # ^ *l£ ^ *)r \£? 4 v (Fungia sp . ) lij * O 

tB Ltv»4 (HRK&HWO 0 3/54191 0 
[0 0 0 6] 

[## It^CK 1 ] Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544 
[#It» 1 ] HlfK2rMWO 0 3/54191 
[fl^OP^] 

[H W» L «t ? 1 1" & US] 
[0 0 0 7] 

M^WO 0 3/5 4 1 9 l-t<2r$R^!fim£ti7^ > n'g o ^ if 9 / =t 9 
ilt^t^m^fiRKusabira-Orange (K0) (±^*M^O^*, 70k Da (7 5 711?^ 
^^ft»$tL^>^T-g{i26kDa) :fi#£M; Lt V>£ t #x. tt* 0 i£ 

m^a®£^$£J£v>£^I*)FRET (^Tfe^^^^-*R|#«J) coy°n-r^i3V^ 
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[0 0 0 8] 

^HJ§#ef±±IBM^^^:i-£^i6^i^^WL, BIH<2rfflWO0 3/5 4 1 9 1f 
[ 0 0 0 9] 

SPt>, *§&mK£tU$, V\T<D (a) Xfi (b) i:ft«jfcSe»«$ftJo 

( b ) se^ij*-^- 1 Kmmo 75/ mmn i- & ^ x 1 «b m ©t<; m# s ^=> it> & 

[0 0 10] 

^S&W^gUoS^KJiftWr, JjJLTco (a) Xti (b) K^-t j£3fc®6ir£ a- D 

( a ) mb^j#^- i nga«<7? r 5 j mmm z^-t sies 

( b ) mm^ i fciasfco 75 y m@B^ij k ^-cih m o t 5 y m^x^, em, 

OVX tiffin $ fit: 75/ mSE^iJ U MB^iJ#^- 1 KiBIRo 7 5 / WLWM * ^fi 

[0 0 1 1 ] 

*S&W©3&fc»l<0fl&tt£J:*ur, JilTW (a) 3U± (b) WDN A# s Jiffc2tL& 

o 

( a ) SB»^- 2 KiE^C9m*IB?iJ & D N A 

(b) \,z%zm<D&m£fflK$s\*x, H^si^sc^ w&Rv/xit 

tt^DNAo 
[0 0 12] 

[0 0 13] 

o 

[0 0 14] 

-oiz 0 -f^tMeiKOCiSH e L aISt«5 h F'J T7^JH:^t, 
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3/ 



fn>K'JTM#yi> ^tv^^:^ >3VKV7WiHlf?Wo £coid 
[0 0 15] 

(1) ^M^m^sag 

=fc$&iK<Agbfc§fi®f±. MTco (a) Xi4 (b) coM^^-f^fi® T&-2>o 

(a) mn^i KmmoT^ /mw^iss ; 

(b ) se»-5§- 1 km*© 7 ^ ;wtm&\Ki3\fx i ^tii©7 5yi^m sm^ s. 

[001 6 ] 

^3PJ3 co 6 « tt > TIB co mi± *^'f2>ZtZ mk k-t&o 

( 1 ) ffl}&Wzfe&&5 4 8 n m-e& l? , Mfe*C$t5t4 5 5 9 n mT?3b& ; 

(2) 5 4 8 nmCint^^;«#t^ 5 1 6 0 0^*5 ; 
( 3 ) &=FW&ti* 0 . 6 -c* * ; XlT 

( 4 ) ^:^;#ttcO p HSSt±/0 ? pKa-5. 0 Tab a 
[0 0 17] 

^tf^-fv (Fungia sp. ) tt-fl-V =^C0 1 ft% ±KW^W# U SNfc^fl^ 

fci3 % ^Tco^M^ilTii. ^t^5^'> (Fungia sp. ) * tB^#*^ t LT±fE# 

tt**-r**»MO*3fcSfiJl*flSt^L/S*«, ^-^tfy-fv (Fungia sp.)W©f** 
5H" ^ -9- > ^ ^Kco^SS JC fcfltfM"* i #T § & & & *9 , ^coi^^m 

[0 0 18] 

fflKlil^^lOl, J: L < 14 1 7 ffl, S G> K$f * L < J± 1 5«, # 

[0 0 19] 

*ti, iwi^cop Hi§tt§ t**m-f& - *Mt^o 

[0 0 2 0] 

«HgcO^Sfigco^#^^ov^Tf4if#^$lJ|3ai4^ < , ffc^lfc J: ij-g-jftLfeS 

2 ^IB«Lfc^@£^JcO'|ffH^?iJ^i-^ i fc iz X t)MM%7° ; 7 4-?-*Wn U *tih* 
/Bv*T±flBL;fcSI&2fMWO 0 3 / 5 4 1 9 l-^-<Zr$R^iam<7)^^fiKco c DNA^n 

#-T ^ i ^-C § 4 o OgfefeS fiS*3-KtSDN A co — M co Iff it * ±|B L/;P 

CRCi KWU ^»L^DNAWfM-SrJW#catCT«.*3fe^.S«f^J: 0««fr 

m T co ^ K o v > T i4 ^ HJ ng # rfj &| E i" 4 o 
[0 0 2 1 ] 

(2) :fcj£l%<ftDNA 

^§&0J3K itU4\ #3&IKo3b1S§63f£3- Ki-*DNA#H«$ttSo 

2004-3122219 
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aMMBO^teSfiJtfcs- K"f JDNA©*#Wi: Lti±, J^T<7) (a) Xti (b) 
( a ) @B^iJ#^ 1 t'ffiftCQ T 5 y msfi^j * & s a ® 

( b ) be?o#-^ i t'lBfto 7?y wmm ^ciH h&n & 

[0 0 2 2 ] 

^f&W^S^SfiiRta- Kt4DNA«I4S*#Wi LTte, mT<7) (a) XS± ( 
b) pftDNA 4 * tzmtf hti&o 
( a ) @£^J#^" 2 KflBlfttfJ&lfcBEfll "t ^DNA 

(b) BB?0#-£2 KEttO:B^reyiJ£*5V»T % l^^Moil*^^, S«3StlF/Xti 

ft^DNAo 
[0 0 2 3] 

1 6!) 7" 5 "7 - ^ ffl V^/; ;K V ^ 7 - (PCR) laotHStitifcTii 

[0 0 2 4] 

A^#Hi"^) £ jB*T?£ &o coi ^ ^<2r^nOfMi(i> Wiitf, Molecular Cloning: A 1 
aboratory Mannual, 2 nd Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, N 
Y. , 1989, ifeyi' Current Protocols in Molecular Biology, Supplement 1 — 38, John Wi 

ley & Sons (1987-1997) KSBIft 3 *L"CV» 4 0 
[0 0 2 5 ] 

(3) *%&m<Dm.fr&:X-'<? 9- 

[0 0 2 6] 

o 7 p n^-^(i^^,m^^v>-cte¥vS'&^^i"DNA@B^!j-e^»5> HirolgClEfC 
[0 0 2 7] 

hv'x-y^ • T 5 9 — -t£ itfe^p (Bacillus stearothermophi 1 us maltogenic amylase gen 
eK • V .X « T 5 =7— -if sftfS 1 ?- (Bacillus licheniformis alpha-amyl 

ase gene), s^fr* • 75 n | J^77f" i >^ • BANT 5 9 — jft-fS^ (Bacillus amylol 
iquefaciens BAN amylase gene), /WV* • tT'f'J^ • 7^^ , J7'Dt7- •^iE'fS-f - ( 
Bacillus Subtil is alkaline protease gene) L< f±/WV^ • -7°5;V^ • 3c 9 su*/jr 
~^£Mi^ (Bacillus pumilus xylosldase gene)©7°n^-^, |/:li7r-y • 
OPR^L<iiPL7°n^-^ N TClfW lac, trp^L < titacT'n^-* & £ftf**fe»f fetL 

[0 0 2 8] 

m%W)WB^i'EWi^SM%:7v c £-?V>W£ LXfc, SV4 07o^-3', MT-1 ( 
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*^>o SA«t#i¥i ! 5:7"n^-^^lhLtli > ^ KV >^n*-^, pio 

> y=y 7 r ■ 1j V *)\s=-jj • tf?>J ^ Kn v ^ fi t° n -=& - 

* 0.7x2 7 4 IV Ts^nWWWMtt I 7°n^&-^, 3; fz fi-K* a ^ n 7 A )VX 3 9 KMM 

PI ADH2-4c7°n^-^/& if^tf ibtt^o 

[0 0 2 9] 

^fP^ODNAiiJ&^jSCT, i i If t F > ^ - 5 ^ - ^ f (iX 

Ifiito^tfiTP I H-U-^f L<liADH3^-U-^©J:^ 

V- v a ^ v ^ ;v (#0 £ if S V 4 0 SfctiT-rV 5 E 1 b fI«S*<7? & co), $g 

^:ji>^n>-9-@B^J (ix.(fSV4 0x^;N>t) is i <^f?lR.x ^ >^Sfi^iJ (MxIfTf 
y^7-f;i/^ VA RNA £3-F1-&£<£>) J: -5 lr#Ltv>T & =fc v^> 0 

[0 0 3 0] 

"Ci±. Mz-l£, yHFnft^^^^-4r (DHFR) f/:liyyt^Dv^« • 

y^TP I mtt^<v £ 7 ft ^(Dffi faff ffi^mm-Xtfx^z Mitt, tlzi±Wz.tfT> 

< tit v^co i -) ^^^iJiit'l^^fST- £ ^ t tfX § * o 

o 

[0 0 3 1 ] 

(4) ^mm^fmmmfa 

tf&HSI-^i tL(ff£*co|EBI^-eJ; < . IBM. Mis J; t/^Jt^lffll&l^^f ^ ft 

Z> o 

[0 0 3 2 ] 

IffifLIMMOf!) LTI4, HEK2 93 mm, H e L a COS B H lUfflJB 

[0 0 3 3 ] 

^tf h it, iiif, -9- -7 n v -fe 7. • -fe V tf v (Saccharomyces cerevislae) ^ fz 

• ^ ;u 4 ^ V ( S accharomyces kluyverO^^&f h ti& 0 m^fg^-^O 

Wx^^ ^-comx^t LXli, M x tS\ -^l/^ h n#v- 3 77xn7 

7xvm, mm mm *mf& - 1 &x § ^, 0 

[0 0 3 4] 

j&<DMMBJk<oMlt, «£lf77x^;v^>x, ^.^-n^^^, 7f J-7A, 

miE# 2004-3122219 
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% tz l±l»x K X o £ t Hfl-V § & o 
[0 0 3 5] 

x.^^f;^^M»«^^ g6JC&f§:EI£«i£: (iilf, Baculovi 
rus Expression Vectors, A Laboratory Manual ', RV^ti V > b • "7°n h n-;l/X • -f > 
• a-*7- • K^tnv?-, Bio/Technology, 6, 47 (1988) ^KfBic) 0 

[0 0 3 6 1 

;^an <7^;i^ t ix.lt 3 h <7 Jf&&&Km%£-f & ? 4 fr^Xib %> T t> h 

>? 7 77 • fJ 0 "7 * JV — 77 • ^ ^ IxT— • sf? V^n K n -> 7. • 7 ^ JV7, (Autographa califo 
rnica nuclear polyhedrosis virus) ^^r^V^S £ hifiX i 

L"C i± N Spodoptera frugiperdacO^*lfflfe-e^> ^ S f 9, S f 2 1 

V ol— • ^^ff- • 7'j-v> • T >* K • 7> — (W. H. Freeman and Company) , — 

-3-? (New York). (1992)] „ Trichoplusia ni<7}#p|yffil&-e& £ H i F i v e >tf 

£W £ - t &X § £ o 
[0 0 3 7] 

TO, yxf)V7 5 y Ji^-;v(DEAE)-b7 r n-^^ov^y^^ v^TcPt^T n -7 

F777^ffi, S-Sepharose FF(77^7y7ttl)f OVy>^/:|^t>$^ 

[0 0 3 8] 

( 5 ) ^m<D^im&ww^M^m^mim&wmm 
KmMLfzMmm<Dmm-*mmir%ztt l z£ *)mm&7°tJ4-?-*mwtL, *mwv>& 

SfiSfc^- K1" SDN A ^^i-^^^^^DN A Kf^^^M^^ - So t 

[0 0 3 9] 
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[0 0 4 0] 

^HBj^m^SKa, mmthxom^MWm^o sp*>> «^i£:«a 
®*%fe^T5 ^mHB^jtoisii^sa®t ttist, ^a^u^ >*j^?i/3 >m%t*<D 

[0 0 4 1 ] 

o 

[0 0 4 2 ] 

plit^So *F£ 7 *n^E-^ ^ L-C(4. ^jfflJi&rt-C^lli-* feO-CJbWJ, #KMPli4 
[0 0 4 3 ] 

fc Ltlt #irftOISJ±*^7&*, $);U4\ WlWMMm^? *-"Ct±, TpNEOj 
(P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 1:327) , TpCAGGSj (H.Ni 
wa, K. Yamamura, and J.Miyazaki. Gene 108, 193-200(1991)) , TpRc/CMVj (^Vfcfhn 
^ > TpCDM8j ( -f > tf V n y > & Sf^ffl ^ * * - 1 14 „ TpRS303 

J , TpRS304j , TpRS305j , TpRS306j , TpRS313j , TpRS314j , TpRS315j , [pRS316] (R 
.S.Sikorski and P.Hieter (1989) Genetics 122: 19-27) > TpRS423j , TpRS424j , Tp 
RS425J , TpRS426j (T.W. Christ ianson, R. S. Sikorski, M.Dante, J.H.Shero, and P. H 
ieter (1992) Gene 110: 119-122) & 2fj&*jsf MKM^h ti%> o 
[0 0 4 4] 

bC-3T3lBJ&. NIH3T3lHJfe> CH0 (Chinese hamster ovary) £ffij&> HeLa*IHlJ&> NRK (normal rat 
kidney) JHBIJ^ TSaccharomyces cerevisiaej ¥<DMWMM,*?j^WiM (E. coli) MS 

fc^fcteffi-r&tfctff-cfcfco ^ ^-o^m^o#A(4> $ixJ4\ 'r/K*^9 

[0 0 4 5] 

s-j- * i t c j: d »p>i k * »t * s a k x * «rm^b u t * 1 § 

[0 0 4 6] 

Mx.«\ sa«XfcLrj|fflJtert*^^^9^«fMfl9*®B««:?!IM*t*it^«t ^ 

ffliE# 2004-3122219 
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o 

[0 0 4 7] 

1?!)xJ2\ 7 4 ^tt 7 3r ~> * 7 * h 7 ^ )V $ - -fe '7 h 09) ^lUffJ? 

l/f^a (ATTO TV?fr4 * -i?7i-94 if-) & fc*£fflV*Ttr? £ £#*irtg"tr&&o 
[0 0 4 8] 

i^^fi®^ MlM&Ta&g^S 4 8 nm-e^t}, ^ffi^S^5 5 9 nmti^Ct 
^f,, M)|2^ 5 3 0 - 5 5 Onnu ^^5 5 0 - 6 0 0 nmflJ^O 7 << )^ $ - Z&fBi~& £ t 

[0 0 4 9 ] 

[0 0 5 0] 

(6) ^(0^7 h 

fi 5CX i± D N A * if© R% tt > gMS 4 M llt^ti;^ « ciLfc ^ 
[§»#!)] 

[0 0 5 1 ] 

U 4 **»o^jfe#tt J; •? K0— 1 ©#a#<b«rff ojto &3M*$;U±KD- 1 £ 

mx Ltz*Mn&&'<9 * - (prset b) mm&mwo 03/54191 ^m^m 

, #U ^ 9— lf*C#S$**o #7*7^ v-tc J; •j#ft$tLfe#DNA»f^*raRJS«L' : t , "eD 
#&fcfT of:„ DNAU Jf-^^&mm CIR^DNAO*Sttw'J ^BftafefcifcK*:"** 

( 1 ) 4 "v- ©5' v ^rn^b 

100 T^-fv- 2/k 1 

10X T4 polynucleotide, kinase buffer 5//1 
100^ M ATP 0.5/ul 

WtK 41. 5 a* 1 

T4 polynucleotide kinase (10 U/^ 1) Ifj. 1 

tBSE# 2004-3122219 



[ 0 0 5 2 ] 

±IBfl^-%*37 o C-e30^r^-< ^ ^r^^- h Lfco £ -f h LTJi N I^TOiSB 

K11R, F13Y 

CCAGAGATGAAGATGAGGTACTACATGGACGGC (Wffl&^r 3 ) 
V25I 

CATGAGTTCACAATTGAAGGTGAAGGC (@fi?lj#-^ 4 ) 
K32R 

GAAGGCACAGGCAGACCTTACGAGGGA (@B£iJ#-5§- 5 ) 
S55A 

CCAATGCCTTTCGCGTTTGACTTAGTG {WM^^r 6 ) 
T62V 

TTAGTGTCACACGTGTTCTGTTACGGC (SS^iJ#^ 7 ) 
Q96E 

GAAAGGTCGTTGGAGTTCGAAGATGGT (SE£!]#-t 8 ) 
F102S, A104S 

GAAGATGGTGGGTCCGCTTCAGTCAGTGCG (@fi^J#-^ 9 ) 
C115T, E117Y 

AGCCTTAGAGGAAACACCTTCTACCACAAATCCA (WM&^r 1 0 ) 
V123T 

CAAATCCAAATTTACTGGGGTTAACTTTCCTG (Efi?!)#-f- 1 1 ) 
V133I 

GCCGATGGTCCTATCATGCAAAACCAAAGT (@B^iJ#^- 1 2 ) 
S139V 

GCCGATGGTCCTATCATGCAAAACCAAAGTGTTGATTGGGAGCCA (@B^iJ## 1 3 ) 
T150A, C151S 

GAGAAAATTACTGCCAGCGACGGAGTTCTGAAG (WM^^r 1 4 ) 
F162Y, A166E 

GATGTTACGATGTACCTAAAACTTGAAGGAGGCGGCAATCAC (MfWrtr 1 5 ) 
Q190G, F193Y, G195S 

CTTAAAATGCCAGGAAGCCATTACATCAGCCATCGCCTCGTCAGG (BHFB*^ 1 6 ) 
C217S 

GATGCAGTAGCTCATTCCCTCGAGCACCACCACC (IE^!]#-^ 1 7 ) 



[0 0 5 3] 




(2) «J|2»APCR 




5' y yWk>~f*7 4 


4^ 1 


template(K0-pRSET B) 


lOOng 


10 X polymerase buffer 


2.5^1 


10 X DNA ligase buffer 


2. 5 fi 1 


2. 5mM dNTPs 


lji 1 


polymerase (pfu) 2. 5U/^ 1 


1^ 1 


Taq DNA ligase 40U/ J « 1 


0.5^ 1 



M7jc-etf50^ iblr&o 

[0 0 5 4] 

•^--v;^^ ^ 9-t±GeneAmp PCR system 9700 ; H£ffl Lfco 

1) 65°C 5 min 

2) 95°C 2 min 

3) 95*C 20 sec 

4) 52 °C 20 sec 
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5) 65°C 8 min 

±m<v3) ~5) &25^m p^m^Mi- 

6) 751C 7 min 

7) 4"C hold 
[0 0 5 5] 

(3) DpnlM 

PCR^<7)^>^;V^Dpnl^l/i lftOxT 37^11^^ >^a^- FUf^^V- ^^7 
[0 0 5 6 ] 

(4) *JM^<7>^«$SJII 

DpnljM?^ "9- > £ *J]§« JM109 L T ggHS AfJt^KO-1 £ Hit £ * o 

[0 0 5 7] 

(5) #S#^bKusabira-Orange (mKO) (DT^ymMM 

gtf>ijv> (K) ^7;V¥-> (R) 13f §07x-JV77-> (F) £f-nv> (Y) 

2&&U<Ds*Vy (V) ^^Vn^» (I) 32#gOVv> (K) £7;V^~> (R 
) fc, 55#g<7)-fe'J > (S) ^77-> (A) 62#g<7)M^-> (T) *AU > (V) 
fc, OSSgO^^^^V (Q) £^;V*5>m (E) ^ 102#iO7x^77 = > (F) 
(S) 104# E 7 7 - > (A) «r-feU> (S) fc, 115#g O > (0 

^fVt-> (T) C 117#Sor;V^ 5 >m (E) *fny> (Y) 123#gO^" 1 j 

> (V) thl/t-^ (T) K> l33#iO^'J> (V) ^^vn^v> (I) 139#gO 

(S) > (V) fc, 150#BO M'*— > (T) ?:77-> (A) 151#gO 

->^f^ (0 £-feV> (S) fc, l62#B07x-^75-V (F) *fn-» (Y) K 
, 16611= g <£> 7 9 ~ > (A) fc^/u^S >H* (E) fc, 190#i 0)7*' 9 5 > (Q) 4r^U^ 

> (G) tC, 193#@©7x-^75->' (F) ^fny> (Y) 195# g <£> ^ V v > (G 
) Sr-fe'J^ (S) 217#g^v*7^> (0 Sr-feU^ (S) fc«ft3*i*CV»;fco ^hK 
KozakE?lI#inOfe*2#BO*fe U > (S) ©tfrfc'ty ^ (V) ifXLfco tOSEIWfcfcinK 

[0 0 5 8] 

7cM^fflv^TmK0^His-Tag^#j]nLfc^ag^#fe^i *9f§Jj!£^ Ni-Agarose£ffl 
[ 0 0 5 9] 

2 : iMoif 

20 ^ > 50mM HEPES pH7.5#?ft«rfflV^-ClRJR^-^^ h ^fcWJfeLfco -<£>*^ 

* h 7K7) tf - ^ (D jjt «£ «9 ^ /VPM#i&£ft3t L o mKOf tt548nmfc&JR© If - * **B* £ 
tU 500nm^4i3lt^M^0.0025t i ^ iC^gfi^JiiaoM^-C^bT, 500nm 

-effilfeL^BfCD^^^^ f;vt590nm^i3tt^^7fe^i^]i)^^^^ h /V£ilJfe L/c 0 D 
sRed (CL0NTECH) * Rfl^ 500nm K & if 2> ® JRt&*0 . 0025 tW^iatS^n;^ 
MthU DsRed^)ST-W^0.29fc LTmK0Og^J|X^£^#>fco 

^tl, 0 1 S.a'H 2 KJF-fo m 1 t*«> BMIWO 0 3/ 5 4 1 9 1 

[0 0 6 0] 

[i£i] 











•TO* 








KO 


548 nm 


561 nm 


109750 


0.45 


217 




pKa<5.0 


mKO 


548 nm 


559 nm 


51600 


0.6 


218 




pKa-5.0, 



t 
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[0 0 6 1 ] 

mKO^fi3f}#-ff££l50mM KCl,50mM HEPES-KOH pH7.4t Ltz 0 mY&cDft^-Si'ikfeOtztbM 
M<kfr$r& & Cft^tZo (s<y?-?> • a-;i/^-) v>T25, OOOrpm, 2 

20#H^l>LT, mKOOC&iRfi^; (548nm) #^540nm<^lR&Yl!l;g L/c 0 -?"OilJ^M^ 

h mK0O^g(i28 k Dai: ft % £ *i£ (H 3 ) 0 ZfiltT < S WmU^h^m £ *i£ 26kD 
a Sfe L , mKO t L T^ft 1" £ £ <h «M 3 *Lfc 0 

[0 0 6 2 ] 

HJfe^l 4 : 5 h a V K D 7^«9 * - 4 > 7 
K0*3 i^mKOON^-^tC, Yeast fijfco cytochrome y h 4 <7)N5fc3j!l27 

(MLSLRQSIRFFK) *#in L, HeLa«0 5 h 3> >^*ffv» 
„ 5 f3>KiJ7©7^;V^To/; 0 KO (~:6Hfc) fiJEflSU' ^ —Y7~ 4 >^^ffTiZ^ 5 
h3VK';T35*ti^tJfefe$tL-CV^O*qSB^^ (0 4) 0 — mKO tt 
M £ 5 h a > K V T\z.*r -FT 4 ft, IBgv^tKo 5 h a ^ K V T*MBIRS*l, 

k j: & ^r»tt3&qssi * *tfc (0 5) o 
[^moiW&tftfljn 

[0 0 6 3 ] 

[HI] milt, raK0<Dm.U^^<^ V /Pfcjjr^o 

[El 2] H2f±. mK0coM>j£E*^ X.V&%iX<*? y ju t^i" 

o 

[H3] 0 3li, i^^f-aasfeOift**^^ »l5&ft*J: D#?-*tt2 8 

k Da-C & -5 CI t ififrii* o 7c 0 

[0 4] ® 4 J±, HeLajffllfi-CKD (~fi#) ^I^T? fn> KV T «■ Lfcife* 

[05] 0 5I4, HeLa«trmK0 &Jlv>T5 h a ^ KU 7 * L7cM 
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[0 0 6 4] 

SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein 

<130> A31701A 

<160> 17 

<210> 1 

<211> 218 

<212> PRT 

<213> Fungia sp. 

<400> 1 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 .10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His lie Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
210 215 

<210> 2 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 2 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 

ffiiE# 2004-3122219 
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Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 . 55 60 

tgt tac ggc cac aga cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec tga 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 3 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ccagagatga agatgaggta ctacatggac ggc 33 
<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

ffifiBff 2004-3122219 
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<220> 

<223> Description of Artificial Sequence: 
<400> 4 

catgagttca caattgaagg tgaaggc 
<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 5 

gaaggcacag gcagacctta cgaggga 
<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 6 

ccaatgcctt tcgcgtttga cttagtg 
<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 7 

ttagtgtcac acgtgttctg ttacggc 
<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 8 

gaaaggtcgt tggagttcga agatggt 
<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 9 

gaagatggtg ggtccgcttc agtcagtgcg 
<210> 10 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
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Synthetic DNA 

27 



Synthetic DNA 

27 



Synthetic DNA 

27 



Synthetic DNA 

27 



Synthetic DNA 

27 



Synthetic DNA 

30 



Synthetic DNA 
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<400> 10 

agccttagag gaaacacctt ctaccacaaa tcca 34 
<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

caaatccaaa tttactgggg ttaactttcc tg 32 
<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

gccgatggtc ctatcatgca aaaccaaagt 
<210> 13 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

gccgatggtc ctatcatgca aaaccaaagt gttgattggg agcca 45 
<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

gagaaaatta ctgccagcga cggagttctg aag 33 
<210> 15 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gatgttacga tgtacctaaa acttgaagga ggcggcaatc ac 42 
<210> 16 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

cttaaaatgc caggaagcca ttacatcagc catcgcctcg tcagg 45 

miE# 2004-3122219 



#11 2003-404472 ^- v : 5/E 



<210> 17 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

gatgcagtag ctcattccct cgagcaccac cacc 34 
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1/ 



[#^1 HI 
1] 



1.0- 



(D 
O 

c 

CO 



o 

CO 



0.5- 



0.0-1 



[m 2 ] 



1.0- 



^ 0.5- 



0.0-1 




300 



300 



13] 




-1 I 

400 500 

Wavelength (nm) 



600 




400 500 

Wavelength (nm) 



600 



@1 



700 



IU2 



700 



1.0- 



co 

ro 0.5 
DC 



b.o- 




6.30 



6.35 



— i r— 

6.40 6.45 

Absorbance 



6.50 



6.55 



;iiJ^*g^c);y^S:l*28kDa 
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14] 



H 5 ] 




5 

HeLattfiST'OmKO (i&Si*) tMl^tz 
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o 

imfe^m \>XT<0 (a) Xfi (b) CitfMfilo 

( a ) mm^ i ^ism<7) 7^ ss^ttt £ « ; 

(b) @B^iJ#-^l i:E«©7 5 ^IEJIIK^^t l ^f>ti©7 5 fI^ 23: 
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as m a i 



[503359821] 
1. 'M^JiB 2 0 0 3 ^10J| IB 

ft Fir flff ^m^TfeltT fAtR 2 # 1 -t 



mf£#^- miiE#2 0 0 4 - 3 1 2 2 2 1 9 
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m m a 



ft 80 # 



[390004097] 
1998^ 7/1220 

^EIII^lSMTfT^Ix &<7)|*J 3T@ 5# 1 0-^- 
tf ;l/ 5 F 

^ tt IS ^ » ^ $f FJt 
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